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a number of teeth on the tone, the teeth including a 
plurality of inner row teeth and a plurality of gage row teeth located 
near a heel of each cone, wherein yche teeth include a hardfacing 
comprising : 

steel in the range of fr/>m 20/to 50 percent by weight; 

and 

filler in the range of/ frorfi 50 to 80 percent by weight, 
the filler comprising in/the range of from 10 to [100] 9_9 
percent by weight spherical ca/st tungsten carbide particles having a 
particle _s-i-z-e between about 16 tqf 4 0 mesh and between about 80 and 200 
mesh, and tungsten carbicae /particles selected from the group 
consisting of spherical ofemerited, crushed cemented, crushed cast, 
crushed macrocrystalline ,/ arm carburized . 

2. The rock bit of /claim 1 comprising filler in the range of 
from 60 to 75 percent by /weight. 

3. The rock bit yof claim 1 wherein the filler comprises in the 
range of from 20 to pO percent by weight spherical cast tungsten 
carbide particles. 




4. (Amended)/ The rock #it of claim 1 wherein the filler 
comprises in the /range of fr/5m 40 to [100] 99_ percent by weight 
spherical cast tungsten carbffie particles, 




7. (Amended) The rock bi£ of claim [6] 1 wherein the filler 
comprises spherical cast tungsten carbide particles having a particle 
size between about 100 to 200/mesh, 



8. (Amended) The rock bit of claim [5] 1 wherein the filler 
further comprises macrocrystalline tungsten carbide particles having 
a particle size between /about 40 to 80 mesh. 
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9. A rock bit as recifced in claim 1 wherein the hardfacing 
comprises in the range of fyom 10 to 90 . percent by weight spherical 
cast tungsten carbide partLcles having/a particle size between about 
16 to 40 mesh, and furtWer comprises ultra-fine tungsten carbide 
particles in the range dt from ly to 35 percent by weight of the 
filler material, the panicles having a particle size in the range of 
from about 1 to 50 mictfons, 

10. A rock bit as regdted in claim 9 wherein the ultra-fine 
tungsten carbide particles/are selected from the group consisting of 
carburized, macrocrystalj/ine, and spherical cast. 

11. A rock bit afs recited in claim 9 wherein the steel in the 
hardfacing is dispersion strengthened by the ultra-fine tungsten 
carbide particles . 



12. A rock/bit comprising: 
a body; 

at least one cuttinA cone rotatably mounted to an end of the 
body, wherein/the cone includes a gage surface at a heel portion of 
the cone; 

a / number of tafeth on the cone, the teeth including a 
plurality of inner row teeth and a plurality of gage row teeth located 
near a heel of each co/ie, wherein the teeth include a hardfacing 
comprising : 

steel in thef range of from 20 to 50 percent by weight; 
filler in tthe range of from 50 to 80 percent by weight, 
the f iller/comprising in the range of from 10 to 100 percent 

by weight spherical/cast tungsten carbide particles having a particle 

size between about/ 80 to 200 mesh. 
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13. The rock bit of claim y2 comprising filler in the range of 
from 60 to 75 percent by weight 

14. The rock bit of claam 12 wherein the filler comprises in the 
range of from 20 to 50 percent by weight spherical cast tungsten 
carbide particles . 

15. The rock bit <Lt claim 12 wherein the filler comprises in the 
range of from 40 to /00 percent by weight spherical cast tungsten 
carbide particles 

16. The roc]/ bit of claim 12 wherein the filler comprises 
spherical cast tungsten carbide particles having a particle size 
between about 100 to 200 mesh. 

17. The ]/ock bit of claim 12 therein the filler comprises in the 
range of from 10 to 99 percent /by weight spherical cast tungsten 
carbide particles having a particAe size between about 80 to 200 mesh, 
and further comprises spherical aast tungsten carbide particles having 
a particle size between about 16 to 40 mesh. 

18. The rock bit of claiin 12 wherein the filler comprises in the 
range of from 10 to 99 percent by weight spherical cast tungsten 
carbide particles having a particle size between about 80 to 200 mesh, 
and further comprises tungsten carbide particles selected from the 
group including spherical qemented, crushed cemented, crushed cast and 
crushed macrocrystalline. 

19. The rock bit/ of claim 18 wherein the filler further 
comprises macrocrystalline tungsten carbide particles having a 
particle size between ibout 40 to 80 mesh. 
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20. A rock bit as recited An jzflaim 12 wherein the hard-facing 
comprises in the range of from/10/to 90 percent by weight spherical 
cast tungsten carbide particl/es >iaving a particle size between about 
80 to 200 mesh, and further comprises ultra-fine tungsten carbide 
particles in the range of f/om 10 to 35 percent by weight of the 
filler material, the pa^/uic/es having a particle size in the range of 
from about 1 to 50 migtons 



21. A rock bit aM recited in claim 20 wherein the ultra-fine 
tungsten carbide particles are selected from the group consisting of 
carburized, macrocrystalline, and spherical cast, 



22. A rock bfit as recited in claim 20 wherein the steel in the 
hardfacing is d/spersion strengthened by the ultra-fine tungsten 
carbide particles . 

23. A r/>ck bit comprising: 
a /body; 

at least one cutting' cone rotatably mounted to an end of the 
body, wherein the cone includes a gage surface at a heel portion of 
the cone; 

a number of te£th on the. cone, the teeth including a 
plurality of inner row teeth and a plurality of gage row teeth located 
near a heel of each cope, wherein the teeth include a hardfacing 
comprising : 

steel in the/ range of from 20 to 50 percent by weight; 

filler in the range of from 50 to 80 percent by weight, the 
filler comprising in the range of from 10 to 100 percent by weight 
spherical cast tunnsten carbide particles having a particle size 
between about 16 tp 40 mesh and between about 80 to 200 mesh. 



24. A rock/bit as recited in claim 23 wherein the hard-facing 
comprises in the range of from 10 to 90 percent by weight spherical 
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cast tungsten carbide particles having/ a particle size between about 
16 and 40 mesh and between about 80 to' 200 mesh, and further comprises 
ultra-fine tungsten carbide particles in the range of from 10 to 40 
percent by weight of the filler /naterial, the particles having a 
particle size in the range of yir/m about 1 to 50 microns. 

25. A rock bit as recited in claim 24 wherein the ultra-fine 
tungsten carbide particles/are selected from the group consisting of 
carburized, macrocrystalline, and spherical cast. 




26. A rock bit as/ recited in claim 24 wherein the steel in the 
hardfacing is dispergaon strengthened by the ultra-fine tungsten 
carbide particles . 

27. The rock /bit of cl/^im 23 wherein the filler comprises 
^^/spherical cast tungsten carpide particles having a particle size 

between about 100/to 200 mesh, 



28 



A 



roc£ bit comprising 
a bodV; 
at least one 
body, wherein the cone 
the cone; and 

a number of 
plurality of inner row 



cutting cone rotatably mounted to an end of the 
includes a gage surface at a heel portion of 



teeth on the cone, the teeth including a 
teeth and a plurality of gage row teeth located 
near a heel of each qone, wherein the teeth include a hardfacing 
comprising, 

nd 

the range of from 50 to 80 percent by weight, 



steel, an 
filler din 



.1 



the filler comprising ip the range of from 10 to 100 percent by weight 



ig ip 
item 



spherical cast tungsterfi carbide particles having a particle size less 
than 40 mesh. 
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29. (Amended) _Aj rock bit as/ recited in claim 28 [comprising 
steel in the range of 20 to 50 percent by weight] wherein the filler 
comprises in the range of from A 9 to 100 percent by weight spherical 
cast tungsten carbide particles having a particle size less than 40 
mesh . 



-A— ^oekHDi^-a-s" - r^Ui'te3 — ^ in claim 2 8 wherein Lire cast tungsten 
carbide partiaT^-J^iye a particle size between about 16 to less than 
40 mesh. 




31. A rock bit as recited in claim 28 further comprising 
pherical tungsten carbide particles having a particle size between 
greater than 80 to 200 mesl 




body, wherein the c 
the cone; and 

a number 
plurality of inner 
near a heel of ea 
comprising, 

stee 



A rock bit C£ 
a body; 

at least pne cutting cone rotatably mounted to an end of the 
one includes a gage surface at a heel portion of 



of teeth on the cone, the teeth including a 
ow teeth and a plurality of gage row teeth located 
h cone, wherein the teeth include a hardfacing 



L, and 

filler in the range of from 50 to 80 percent by weight, 
the filler comprising in the range of from 10 to 100 percent by weight 
spherical cast tungs\ten carbide- particles having a particle size 
greater the 
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33. (Amended) A rock bit as recited in claim 32 [comprising 
steel in the range of 20 to 50 percent by weight] wherein the filler 
comprises in the range of from 19 to 100 percent bv weight spherical 
cast tungsten carbide particles having a particle size greater than 
80 mesh. 




'lunyslerr 



34 . A rock bit as, 
carbide particles have ^particle size between greater than 80 to 200 
mesh. 




35. A rock bit as recited in clainy 32 further comprising 
spherical tungsten carbide particles having a particle size" between 
16 to less than 40 mesh. 

36. A rock bit comprising: 
a body; 

at least one cutting cone rotiatably mounted to an end of the 
body, wherein the cone includes a g^ge surface at a heel portion of 
the cone; and 

a number of teeth on #he cone, the teeth including a 
plurality of inner row teeth and a/jplurality of gage row teeth located 
near a heel of each cone, wherein the teeth include a hardfacing 
comprising, 

steel, and 

filler in the range bf from 50 to 80 percent by weight, the 
filler comprising in the range of from 10 to 100 percent by weight 
spherical cast tungsten carbide particles having a particle s4rze 
between about 16 to 40 mesM and between about 80 to 200 mesh. 



37. A rock bit as /recited in claim 36 comprising steel in the 



ra 



nge of 20 to 50 pe/cent by weight, and wherein the spherical 
tungsten carbide' particles -teav-e— particle sarze between about 16 to 
less than 40 mesh ana between greater than 80 to 200 mesh. 
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